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Perioperacni medicina Té’ha_l

klicova agenda oboru AIM

e Koncept vznikl v USA

* Geneze vzniku ? Obava ze ztraty pozice anesteziologl
v dusledku prosazovani konceptu “nurse anesthesia”

* Perioperative Surgical Home (PSH)
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Perioperative Surgical Home (PSH)

PSH is a patient-centric, team-based model of care created by leaders within the American Society of

Anesthesiologists to help meet the demands of a rapidly approaching health care paradigm that will
emphasize gratified providers, improved population health, reduced care costs and satisfied patients.

https://www.asahq.org/psh
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Perioperative Surgical Home Is an
innovative model of delivering health
care during the entire patient
surgical/procedural experience; from the
time of the decision for surgery until

patient recovery.

‘ Take a quick tour J

" Patient-centered
" Physician-led
" Team based practice model




Perioperative Surgical Home

Vision, Strategic Principles and Definition

Americ_an Soqiety of
Anesthesiologists’=TrT=.

Each patient will receive the nght care, at the night place, and the nght time.

Lékarem jednotné vedeni pacienta perioperacné
» od indikace operace
> predoperacni priprava, nacasovani operace
» vedeni anestezie
> pooperacni péce do propusténi a dale (30 dnti?)



Koncept PSH

Predoperacni etapa Perioperaéni
I

Peroperacni etapa - dici
medaicinag

Pooperacni etapa

Koncept ERAS



Koncept PSH

Koncept ERAS



Predoperacni etapa
,bundles” perioperacni mediciny
Predoperacni vysetreni
Predanestetickeé vysetreni

dentifikace rizikovych faktoru a optimalizace
organovych funkci

Bundle “edukace”

Bundle “prehabilitace” (fyzicke, mentalni,
metabolické)

Bundle “preemptivni analgezie”
Predoperacni nutricni podpora




Intraoperacni etapa

,bundles” perioperacni mediciny

Minimalizace vykyvu organové homeostazy
Bundle “ERAS”

Bundle “Intraoperacni monitorace” (hloubka
anestezie/analgezie, NMB)

Bundle “tepelna homeostaza”
Bundle “PBM”

“Adekvatni” hloubka anestezie a analgezie



Pooperachi etapa
,bundles” perioperacni mediciny
VCasna identifikace komplikaci

Bundle “acute pain service” a prevence
chronické pooperacni bolesti”

Bundle “Casna rehabilitace”

Adekvatni pooperacni analgezie



Role anesteziologa

* Predoperacni etapa
— Predanesteticka ambulance/vysetreni
* Jeden z nejdulezitéjsich ukonu perioperacni péce
* Stanoveni anesteziologického rizika
* Priprava k vykonu

— Optimalizace pacienta, podminek, vykonu
— Neoddalovani vykonu vs. doplnéni testa/vysetreni
— Cas — doba na vydetfeni, doba mezi vy$etfenim a operaci!!!
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Te',na 5

Role anesteziologa

* |Indikace vykonu
— Moznost ovlivnit typ vykonu?
— Prinos operace — je v kompetenci anesteziologa®?

e Technicky operace mozna témeér vzdy
 ,Prezije” pacient operaci?

Prinos pro pacienta?




Role anesteziologa

* |Indikace vykonu
— Chirurg

* erudice, odpovednost

— Anesteziolog

e priprava pacienta
* Optimalizace pro operacni vykon
* Erudice, odpoveédnost

Odpovédnost za indikaci vykonu?




Role anesteziologa

* Indikace vykonu
— Chirurg

* erudice, odpovednost

— Anesteziolog

e priprava pacienta
* Optimalizace pro operacni vykon
* Erudice, odpoveédnost

Muze anesteziolog kontraindikovat operaci?




Role anesteziologa

* Planovany vykon
— ANO?

* Erudice, odpoveédnost

* Akutni/neodkladny vykon
— NE?

* Erudice, odpovednost

Komunikace, multioborové rozhodovani, rodina,
pacient, chirurg, dokumentace!

Muze anesteziolog kontraindikovat operaci?
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ERAS ve FN HK Ma 3

 ERAS je multimodalni terapeuticka strategie (komplex
postupl) s cilem
— snizit perioperacni stres
— akcelerovat pooperacni rehabilitaci
— rychle obnovit fyziologické funkce organismu
— minimalizovat pooperacni morbiditu a mortalitu

* Cilem perioperacni péce u nemocnych je snizeni

pooperacni morbidity a dosazeni optimalniho
klinického vysledku.

* Prinos — pacient, personal, management



ERAS ve FN HK

 Zjednoduseneé
— Obecna a specificka priprava k operaci
— Optimalni chirurgicky vykon
— Analgézie, tekutiny, Casna mobilizace
— ANEB — délat vse tak, jak se ma© Probleing i ReciB

1. Issues with fluids

2. Difficulties with pain

3. Problems with eating
K 1 o ag 4. Trouble with mobilization

 Jaknato?
— Motivace (chirurg, anesteziolog)
— Priprava 7
— Multidisciplinarni projekt
* Urologie, KARIM
* Hrudni chirurgie, plicni klinika, RHB klinika, KARIM
* Prakticky Iékar? Platce péce?
— Narodni strategicky plan/projekt?
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CLINICAL FOCUS REVIEW

Perioperative Blood Pressure Management

Bernd Saugel, M.D., Daniel |. Sessler, M.D.

Copyright © 2020, the American Society of Anesthesiologists, Inc. All Rights Reserved. Anesthesiology 2020; XXX:00-00. DOI: 10.1097/ALN.0000000000003610

TK béhem anestezie a klinicky vysledek — jaka je evidence ?

Jaky TK béehem anestezie ?

Hypotenze béhem anestezie — jak rychle bychom méli reagovat ?



CLINICAL FOCUS REVIEW

Jerrold H. Levy, M.D., FA.H.A., F.C.C.M., Editor

Perioperative Blood Pressure Management

Bernd Saugel, M.D., Daniel |. Sessler, M.D.

Variable

Determinants

-« Systolic blood pressure

Pulse pressure

vascular compliance, and
backward reflected waves

Systolic blood pressure and
diastolic blood pressure

Left ventricular stroke volume,

Mean arterial pressure

Average pressure over the
cardiac cycle

Diastolic blood pressure

Systemic vascular resistance

| Considerations

Reflects left ventricular wall
tension (measure of left
ventricular afterload)

| Closely reflects stroke
| volume

Inflow pressure for most
organ systems

 Pressure the left ventricle
' most overcome to begin
| ejecting blood into the acrta

Fig. 1. Physiology of blood pressure. Blood pressure components, their determinants, and physiologic considerations.




Cilovy krevni tlak behem anestéezie

* TK - modifikovatelny faktor ovlivneni
klinickeho vysledku

 Vlastni klinicky algoritmus?

» Definice hypotenze (Bijker: 140 definic®)

— TKs, MAP
* TKs pokles o0 20-30% baseline?
 MAP pod 65 mmHQg?



Existuje vztah mezi hodnotou TK
behem anestezie a klinickym
vysledkem ?

Jaka mame data ?



Peroperacne
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Association between complications and death
within 30 days after noncardiac surgery

The Vascular Events in Noncardiac Surgery Patients Cohort Evaluation (VISION) Study Investigators*

m Cite as: CMAJ 2019 July 29;191:E830-7. doi: 10.1503/cmaj.190221

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.190882

Supplemental Table 2. 30-day mortality by region

Regions No. of participants No. of deaths Percentage dead
(95% CI)
North America, Europe, Australia 22,447 253 1.1% (1.0-1.3)
Asia 10,005 197 2.0% (1.7-2.3)
South America 6063 169 2.8% (2.4-3.2)
Africa 1489 96 6.4% (5.3-7.8)
Total 40,004 715 1.8% (1.7-1.9)

Abbreviations: No., number




Association between complications and death

within 30 days after noncardiac surgery

The Vascular Events in Noncardiac Surgery Patients Cohort Evaluation (VISION) Study Investigators*

m Cite as: CMAJ 2019 July 29;191:E830-7. doi: 10.1503/cmaj.190221

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.190882

Supplemental Table S. Timing and location of death by region

Regions No. of deaths in No. of deaths after surgery No. of deaths after
operating room during index hospitalization hospital discharge
% (95% CI) % (95% CI) % (95% CI)
North America, 2 177 74

Europe, Australia

0.8% (0.2-2.8)

70.0% (64.0-75.3)

29.2% (24.0-35.1)

Asia 2 122 73

1.0% (0.3-3.6) 61.9% (55.0-68.4) 37.1% (30.6-44.0)
South America 0 124 45

0.0% (0.0-2.2) 73.4% (66.2-79.5) 26.6% (20.5-33.8)
Africa 1 77 18

1.0% (0.2-5.7) 80.2% (71.1-86.9) 18.8% (12.2-27.7)
Total

5

00
69.9%)66.5-73.2)

Abbreviations: No., number




Table 1: Patient baseline characteristics

Association between complications and death

within 30 days after noncardiac surgery No. (%) of patients

Characteristic n=40004
The Vascular Events in Noncardiac Surgery Patients Cohort Evaluation (VISION) Study Investigators*®
Age, yr
m Cite as: CMAJ 2019 July 29;191:E830-7. doi: 10.1503/cmaj.190221 45—64 22 141 {55 3]
See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.190882
65-74 10160 (25.4)
=75 7703 (19.3)

Table 3: Relation between perioperative complications and 20-day mortality™*

Mo. of patients who
died/total no. of
patients with the Percentage (95% CI) Adjusted HR

Outcome outcome of patients who died (959 CI) AF,T %
Major bleeding 361/6238 5.8 (5.2-6.4) 2.6(2.2-3.1) 17.0
Mo major bleeding 354/33766 1.0(0.9-1.2) Ref.

MIMS 314/5191 6.0 (5.4-6.7) 2.2 (1.9-2.6) 15.9
No MINS 401/34813 1.2 (1.0-1.3) Ref.

Sepsis 215/1783 12.1 (10.6-13.7) 5.6 (4.6—-6.8) 12.0
Infection without sepsis 55/2171 2.5(2.0-3.3) 2.3 (1.7-3.0) 2.8
Acute kidney injury with dialysis 49/118 41.5 (33.0-50.5) 4.2 (3.1-5.8) 1.1
Mo acute kidney injury with dialysis 666,/39886 1.7(1.5-1.8) Ref.

Stroke 27/132 20.5 (14.5-28.1) 3.7 (2.5-5.7) 0.8
Mo stroke 688/39872 1.7(1l.6-1.9) Ref.

Venous thromboembolism 15/2949 5.0(3.1-8.1) 2.2(1.3-3.7) 0.3
No venous thromboembolism T00/39T05 1.8 (1.6-1.9) Ref.

Congestive heart failure 54/372 14.5 (11.3-18.5) 2.4 (1.7-3.2) 0.7
Mo congestive heart failure 661,/39632 1.7 (1.5-1.8) Ref.

Mew, clinically important atrial fibrillation 44/370 11.9 (9.0-15.5) 1.4 (1.0-2.0) MA
Mo new, clinically important atrial fibrillation 6T1/39634 1.7 (1.6-1.8) Ref.

Mote: AF = attributable fraction, Cl = confidence interval, HR = hazard ratio, MINS = myocardial injury after noncardiac surgery, NA = not applicable, Ref. = reference.

*Cox proportional hazards model im which the dependent variable was 30-day mortality and the independent variables included preoperative and surgical variables previously
associated with 20-day perioperative mortality and pericperative complications as time-dependent variables.
tThe AF is a measure that represents the proportional reduction in mortality within a population that would occur if the incidence of a complication was reduced to 0, provided that a
causal relation existed between that complication and 30-day mortality. We used frequency of a complication and the association between the complication and mortality to

calculate the AF.



Association between complications and death
within 30 days after noncardiac surgery

The Vascular Events in Noncardiac Surgery Patients Cohort Evaluation (VISION) Study Investigators*

m Cite as: CMAJ 2019 July 29;191:E830-7. doi: 10.1503/cmaj.190221

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.190882
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Figure 1: Kaplan-Meier curves for death, MINS, major bleeding and sep-

sis. Note: MINS = myocardial injury after noncardiac surgery.

Sepsis
N=1783 (4.5%)
215 deaths (12.1%)

n=3819 (9.5%)
112 deaths (2.9%)

Bleeding

n=6238 (15.6%)
361 deaths (5.8%)

MINS

n=5191 (13.0%)
314 deaths (6.0%)

Figure 2: Outcomes among patients who had major bleeding, MINS and sepsis, and patients who had combinations of these events. Notes: MINS =
myocardial injury after noncardiac surgery; 28 706 (74.3%) of patients had no bleeding, sepsis or MINS, of whom 169 died (0.6%).
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Hypotension after anesthesia induction: a
prospective observational multicenter study
(manuscript for submission)

870 pacientu

*Hypotenze definovana jako pokles MAP o 30% a vice
“baseline” hodnoty

Absolutni pokles stfredniho arterialniho tlaku
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Hypotenze behem anestézie

* Organoveé poskozeni
— Kombinace hloubky hypotenze a jejiho trvani
— Kumulace epizod
— MAP pod 70 mmHg (10 min)
— MAP pod 65-60 mmHg (5 min)
— MAP pod 55-50 mmHg



Hypotenze a ...

.. poskozeni myokardu
.. pooperacni mortalita
... poskozeni ledvin

.. Ischemie CNS

DATA??7?



Hypotenze a myokard



Association between Intraoperative Hypotension
and Myocardial Injury after Vascular Surgery

Judith A. R. van Waes, M.D., Wilton A. van Klei, M.D., Ph.D., Duminda N. Wijeysundera, M.D., Ph.D.,
Leo van Wolfswinkel, M.D., Ph.D., Thomas F. Lindsay, M.D., Ph.D., W. Scott Beattie, M.D., Ph.D.

(ANESTHEéIDLGGY 2016; 124:00-00)
890 pacientu

What This Article Tells Us That Is New

* In a cohort study of elderly vascular surgery patients, in-
traoperative hypotension defined as a 40% decrease from
preinduction mean arterial pressure for greater than 30 min
s associated with an increased risk of postoperative
myocardial injury

¢ The work highlights the degree and duration of perioperative
hypotension as important variables assoclaied with myocar-
dial injury in a high-risk surgical population



Table 4. Association between the Duration of IOH and
Myocardial Injury for Four Different Definitions of Hypotension

a4

Cim zavazné;si

Duration of

Definition of IOH IOH (min) RR 98.8% Cl P Value hypotenze
MAP < 50 mmHg <1 Ref a doba trvani,
2-5 1.3  0.8-2.2 0.21 . L& v\,
6-10 2.0 1.1-3.6 0.003 tim VySSI VySkyt
11-20 1.0 04-22 0.89 posSkozeni
21-30 2.0  0.8-5.1 0.08
> 30 1.5 0.4-6.7 0.47 myokardu
MAP < 60 mmHg <1 Ref
2-5 1.1 0.7-1.7 0.52
6-10 09  0.5-1.6 0.58
11-20 1.5 1.0-2.3 0.02
21-30 1.5 1.0-2.5 0.02
> 30 1.7 1.1-2.6 0.004
= 30% decrease < 1 Ref
from preinduction 2-5 1.7 0.8-3.6 0.10
MAP 6-10 28 1651  <0.001
11-20 1.8 1.0-3.5 0.02
21-30 09  04-22 0.81
> 30 1.8 1.1-3.1 0.005
> 40% decrease <1 Ref
from preinduction 2-5 1.3 0.7-2.2 0.27
MAP 6-10 0.8 0.4-1.6 0.33
11-20 1.3  0.8-2.4 0.21
21-30 0.8  0.4-1.7 0.53

> 30 1.8 1.2-2.6 < 0.001



CLINICAL FOCUS REVIEW Jerrold H. Levy, M.D., FAH.A., F.C.C.M., Editor

Perioperative Blood Pressure Management
Bernd Saugel, M.D., Daniel . Sessler, M.D.
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Fig. 2. Lowest mean arterial pressure (MAP) thresholds for myocardial injury after noncardiac surgery. The left-hand graph shows mul-
tivariable relationships between myocardial injury after noncardiac surgery and lowest absolute MAP thresholds that were sustained for a
cumulative 3 and 10'min. The right-hand graph shows multivariable relationships between myocardial injury after noncardiac surgery and
lowest relative MAP thresholds compared with preoperative clinic MAP that were sustained for a cumulative 3 and 10 min. Multivariable
logistic regressions were smoothed by restricted cubic spline with 3 degrees and knots at 10th, 50th, and 90th percentiles of given expasure
variable. With permission from Salmasi et al”



Hypotenze a pooperachi
mortalita



Tyka se | tzv. "noncardiac surgery”
pacientu ?

Anesthesiology 2000; 111:1217-26 Copyright © 2009, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Intraoperative Hypotension and 1-Year Mortality after

Noncardiac Surgery

Jilles B. Bijker, M.D.,” Wilton A. van Klei, M.D., Ph.D.,T Yvonne Vergouwe, Ph.D.,1 Douglas J. Eleveld, Ph.D.,§
Leo van Wolfswinkel, M.D., Ph.D.,T Karel G. M. Moons, Ph.D.,x Cor J. Kalkman, M.D., Ph.D.#

ANO, hlavnhim faktorem
je vek ...
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Fig. 1. Kaplan-Meier curves for all-cause mortality of the cohort (n = 1,705 patients). Intraoperative hypotension (I0H) was defined
as a systolic blood pressure (SBP) below 100 mmHg for at least 1 min (4), an SBP below 90 mmHg for at least 1 min (B), an SBP below
80 mmHg for at Jeast 1 min (C), or an SBP belowr 70 mmHg for at Vleast 1 min (D). The differencesr in survival probabilities were



MAP pod 75 torr v kombinaci s nizkou hodnotou

MAC a BIS (= tripple low state) byl spojen s vyssi
pooperacni mortalitou

« 14 000 pacientL"l, 90-Day Survival
retrospektivni studie o] Rﬁ
« Kazdych 15 minut “tripple ;.
low state” zvysilo 90 :
denni mortalitu o 10% ol T

D 20 40 60 80
Days

Concurrence of Intraoperative Hypotension, Low
Minimum Alveolar Concentration, and Low Bispectral
Index Is Associated with Postoperative Death

Mark D. Willingham, M.D., M.C.S.1., Elliott Karren, M.D., Amy M. Shanks, M.S., Michael F. O’'Connor, M.D.,
Eric Jacobsohn, M.B., Ch.B., Sachin Kheterpal, M.D., M.B.A., Michael S. Avidan, M.B., B.Ch.

Anesthesiology, 2015



Hypotenze a ledviny (AKI)



Association of Intraoperative Hypotension with Acute
Kidney Injury after Elective Noncardiac Surgery

Louise Y. Sun, M.D., S.M., Duminda N. Wijeysundera, M.D., Ph.D., Gordon A. Tait, Ph.D.,
W. Scott Beattie, M.D., Ph.D.

Anesthesiology, 2015

What This Article Tells Us That Is New

* |n a retrospective study of 5,127 patients undergoing noncar-
diac surgery, an increased risk of postoperative acute kidney
injury (defined as more than 50% or 0.3mg/dl increase in se-
rum creatinine concentration) was found when intraoperative
mean arterial pressure was less than 60 mmHg for more than
20min and less than 55 mmHg for more than 10 min

MAP < 60 torr po dobu 20 min Y
MAP < 50 torr po dobu 10 min




CLINICAL FOCUS REVIEW

Perioperative Blood Pressure Management
Bernd Saugel, M.D., Daniel . Sessler, M.D.
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Fig. 3. Postoperative hypotension. Blood pressure was recorded at 1-min intervals during the initial 48 h in adults recovering from abdom-
inal surgery using a noninvasive monitoring system. The figure shows continuous hypotensive episodes of various durations under various
thresholds. For each patient, the total time of the observed longest continuous hypotensive episode with mean arterial blood pressure (MAP)
readings below various thresholds was computed. The percent of patients with at least that many minutes below the threshold is plotted. For
example, the green line shows that 24% of patients had a continuous episode of MAP less than 70 mmHg lasting at least 30 min. Only about
half of these episodes were identified by routine vital sign assessments at 4-h intervals. With permission from Turan et al.'®



Hypotenze a ischemie CNS



O jaky TK usilovat behem
anestezie ?

Na cem hodnotu cilového TK
zalozit ?



1) Znalost tzv. normalnich hodnot v
populaci pro danou vekovou skupinu

2) WHO definice “normotenze”
3) Klinicky kontext pacienta

4) Povaha vykonu

5) “Baseline” hodnoty

6) Udaje od pacienta \/
Systolic = 120-140 torr
Diastolic = 80-90 torr
Mean = 65-70 torr

|
1
1
1
1
1
1
1
1



“Aggressive or laissez-faire” pristup ?

k4

M?-f ate

Is less more?

Soucasna evidence
podporuje spise
“agresivni” pristup z
pohledu rychlosti
korekce intraoperacni
hypotenze

... i nékolik minut
trvajici hypotenze muze
byt spojena s horsim
klinickym vysledkem



Lze formulovat obecna
pravidla do nasi praxe “?



2)
3)

4)
5)

TK a anestezie

informace pro urceni normalni hodnoty TK u
daného pacienta

“definovani” cilového TK (STK a MAP)

“high risk patients” — duslednéjsi indikace
invazivniho tlaku jesté pred zahajenim anestezie

Duslednéjsi reakce na hypotenzi

Dokumentace (soudni spory typu “hypotenze a
infarkt” béhem elektivni banalni operace)



Cilovy TK behem anestezie

e Systolic =120-140 mmHg
* MAP = (65)-70 mmHg

e Prof. Cerny (2018)

— Intraoperacni hypotenze:

* MAP 60 nebo pod 30% baseline = “zpozornim”
* MAP 55 prvni méreni = “nervozni”

e MAP 55 druhé méreni = INTERVENCE



Cilovy TK behem anestezie

e Systolic =120-140 mmHg
* MAP = (65)-70 mmHg

e Prof. Cerny (2020)

— Intraoperacni hypotenze:
* MAP 65 nebo pod 30% baseline = “zpozornim”

* MAP 60 (65) prvni méreni = “nervozni”
« MAP 60 (65) druhé méreni = INTERVENCE



Ie
Opioid free anestezie? a5,

* Duvody
_ Kratkodobé NU ucinky opioid(i
_ Dlouhodobé NU — prolongovana bolest a potfeba
analgetik
_ Nadmérné uzivani a preskripce opioidt (USA) Opioidy
indukovana hyperalgezie

- Rekurence onkologického onemocn ANESTHESIOLOGY

NK bunék, angiogeneze...)
_ Nepotvrzeno (Sessler, Lancet 2019)

Perioperative Opioid

Administration

® KO nce pt E RAS A Clriltical Rgview of Opioid-free versus
Opioid-sparing Approaches

e Klinicka praxe? e s

G . Josh, MBB.5. MD., EFARGS!.

ANESTHESIOLOGY 2020; XXX:00-00



Operacni vykon

* Preoperacni faze
* Analgézie — opioidy?
opioid-sparin- .
* |ntraoperacni faze ategies,

* Anestézie — opioidy?

* Pooperacni faze
* Analgézie — opioidy?



Operacni vykon
Intraoperacni faze

 Balancovana celkova anestézie
 Bezvédomi, amnézie, imobilita, bezbolestnost
* Nociceptivni signaly!!!

* Peroperacni vnimani bolesti pres dostatecnou sedaci! (3.
nejCasteéjsi NU anestézie v USA)

* Multimodalni analgézie — ne vzdy mozna
* Do predoperacni faze (gabapentin)

* Opioid free anestézie

* Paracetamol, NSAID, regionalni anestézie, COX-
2inhibitory,

* Steroidy, gabapentin, betablokatory, lidokain, ketamin



Operacni vykon
Pooperacni faze

* Pooperacni analgézie
* Opioid free — multimodalni analgézie
* |CU - lze vyuzit iv. — lidocain, ketamin,
dexmedetomidin
» Standardni oddéleni — pouze po, obtiznéjsi
* Dimise — dostatecna analgézie?



Do Opioid-free Strategies Have Benefits beyond and
above Opioid-sparing Strategies?

* Neni evidence

_ Multimodalni analgézie vede ke Setreni opioidy (nejlepsi
strategie?)

Do Opioid-free Strategies Prevent Persistent Opioid Use
or Overprescription?

* Neni evidence

_ Multimodalni analgézie vede ke Setreni opioidy (nejlepsi
strategie?)
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Dékuji za pozornost




